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Source of material
(C5H6N)2(H30)[Ti2Fi ι] · H2O was prepared at room temperature from a water solution of pyridine (pyr), titanium isopropoxide (TiPT), and hydrofluoric acid. 0.6985 g TiPT was hydrolyzed in 3.3781 g water and hydrous titanium oxide was obtained. Then, 0.9444 g aqueous hydrofluoric acid (40%) was added under stirring to dissolve the hydrous titanium oxide. Finally, 0.1700 g pyridine was added. Composition of initial solution was following TiPT:HF:H 2 0:pyr = 1:7.6:88:0.8. Needle shaped prismatic crystals of (C5H6N)2(H30)[Ti2Fi 1] · H 2 0 were formed in about 15 days.
Experimental details
One of the hydrogen atoms (H6) of the oxonium/water molecules has an occupancy of 0.50 (i.e. only one of the two Η atoms near the origin is present). This means that there are one oxonium and one water molecule in the unit cell.
Discussion
The structure of dipyridine oxonium undecafluorodititanate hydrate (C5H6N)2(H30)[Ti2Fn] · H 2 0 consists of vertex connected octahedral pairs, [Ti 2 Fi i] 3-, separated from each other by charge compensating protonated pyridinium and oxonium cations. The hydrogens of pyridinium nitrogen and oxonium/water oxygen participate in hydrogen bonding with the fluorine atoms of titanium octahedra and oxygen atoms of oxonium/water. Thus, a three-dimensional network of diortho Ti-F octahedra, pyridinium and oxonium/water is formed. Source of material (C4H]2N2)2 [AI2F10] · 2H20.was hydrothermally prepared from a water solution of piperazine (pipz), titanium isopropoxide (TiPT), AIF3 and hydrofluoric acid. 0.5308 g TiPT was hydrolyzed in 3.3854 g water and hydrous titanium oxide was obtained. Then 1.2429 g aqueous hydrofluoric acid (40%) was added under stirring to dissolve the hydrous titanium oxide. Finally, 0.412 g pipearzine and 0.185 g AIF3 were added. The composition of the initial solution was the following: TiPT:AlF3:HF:H20:pipz = 1:1:13:120:2. Then, this solution was put into an autoclave and kept at 458 K. Prismatic crystals of the title compound were formed in about 12 days.
The crystal structure consists of edge-shared AlFe octahedral pairs, diprotonated piperazine cations and crystal water. The fluoro-bridged dimeric anions [AI2F10] are isolated from each other. The three-dimensional structure is held together via a complicated network of hydrogen bonds. 
